Introduction
As several historians of the Middle East have noted, a significant decline in tax revenue occurred in Iraq from the time of the Arabic conquest to the rise of the Buwayhids (945) 1 . The decline in tax revenue is a crucial element in the study of the social, political and economic history of the Medieval Middle East, because State income relied heavily on land tax. A decline in tax revenue from Iraq would have deeply affected the stability of the Islamic Caliphate, since the Caliphate relied heavily on tax income from the Mesopotamian plain 2 . A decline in tax revenue could be seen as a consequence of inefficient tax collection, of weaker control on tax collectors or of changes in tax assessments, but it could also indicate a decline in agricultural production.
The scholars who have investigated this topic, including Robert McC. Adams, Eliyahu Ashtor and David Waines, however, have offered only partial explanations for the reasons behind the decline in tax revenue. Adams analysed an impressive data set generated by excavations in the Diyālā region of Iraq, which clearly show the decline in the number of tilled surfaces in Iraq (particularly in the second half of the 9 th century). He tried to link the decline in the size of the tilled surface with an inefficient water-supply administration, but it is hard to find any analysis of the conditions of land tenure and tax administration in his work. He also did not have the benefit of a set of data on the prices of agricultural products, which were clearly connected to agricultural output. Ashtor realised that the decline in agricultural output was linked to the problems of land tenure and administration in the Arab Caliphates, and how this determined the social and political conditions that led to an ecological disaster which changed the face of the Near East in the Middle Ages. However, an extensive analysis of the elements of land tenure and tax administration that determined this evolution in Iraq cannot be found in his work. Waines linked the shrinkage of tilled surface area with the fall in tax revenue, and tried to relate them to the political crisis of the Abbasid Caliphate in the 3 rd century AH. However, like Adams, Waines does not provide an analysis of the land tenure and its connections to tax collection and land administration. Furthermore, no link is established between the decline in tax revenue and the levels of food prices and wages, assuming that a decline of tax revenue automatically means a decline in agricultural production.
In this paper I will show that decline in tax revenue was mainly due to the fall in soil output. I will demonstrate that the fall in soil output, political administration, land tenure and the methods of tax assessment were deeply interrelated. I will endeavour to explain how land tenure, tax administration and political and social struc-ture contributed to the decline in agricultural output, especially in food crops, and why the decline in tax revenue was an important indicator of this economic crisis. In particular, I will focus on the incentives and disincentives related to tax collection and administration and, in general, the role of the State in agricultural activity. Taxation was just another form of surplus extraction and reflected the relative power of different social and political groups. Different social categories were able to take advantage of this form of surplus extraction and influence reforms in tax assessment. It is also extremely important to understand the role of State investment in agricultural activity. The creation and maintenance of a good irrigation system, for example, was very important for Iraqi soil and was mainly implemented by the State 3 . The State (an anachronistic term, employed hereafter for simplicity's sake) also had considerable influence on the structure of land tenure. In this paper I will focus on these multiple aspects.
I will begin the analysis by refining the data on tax revenue used by previous historians, relying on primary sources for correction. I will conclude with an analysis of two important indicators: real grain prices (the main product of Iraqi agriculture) and military wages. The diachronic changes in the levels of these two indicators will provide us with: 1) another clue regarding the decline in agricultural production (increasing grain prices) and 2) a measure of the decline in the purchasing power of the State (increasing military wages).
The Arab Caliphates did not radically change the system of taxation that they inherited from their pre-Islamic predecessor, the Sasanian Empire 4 . Changes in religion and the ruling classes did not modify the nature of these Middle Eastern Empires, which were typified by centralised governments ruled by elites who lived on the surplus extracted from the land. Taxation on the land was the main source of revenue for the State centralised. According to juridical sources, Kharādj, a tax imposed on the land of conquered populations who had not accepted Islam before the conquest and had not signed a special agreement (ṣulḥ), was levied on most of the conquered areas 5 .
Another kind of tax assessment should also be remembered -the tithe ('ushr), which was assessed on the land of believers. This impost, set at 10% of production in the case of naturally irrigated land, could be reduced by half in the case of artificially irrigated land 6 . Since conversion to Islam and purchase of land by Muslims could cause the removal of kharādj, the authorities tried to establish kharādj as a tax assessed on the land itself, independent from the religious beliefs of the owner. In this form, kharādj differed from what it is usually called djizya, the capitation, which was assessed on the non-Muslim population, even if the two words were sometimes used inter-changeably , and the urban population obviously had to be fed. Sawād land is also of interest due to its particular status in the Caliphal taxation system. According to many Arab historians, 'Umar I (634-644) decided to not distribute the land of as-Sawād among the conquerors as he wanted to turn it into a trust to benefit the whole umma 11 . Instead of distributing the land among the Arab conquerors, he left it to its inhabitants, imposing kharādj upon them. Thus, he immobilised the revenue of the land and its inhabitants, creating a rent for public necessities. Ḳudāma Ibn Dja'far (end of the 9 th -first half of the 10 th century) wrote that 'Umar made the Sawād and Egypt fay' 12 and turned it into a mawḳūfa for the benefit of all Muslims
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. I won't discuss in ( ' and its evolution, we should simply note that the revenue of fay' land was supposed to benefit the whole Muslim community. This fact was later used as a justification for limiting land sales in as-Sawād. Al-Māwardī (974-1058) wrote that the as-Sawād land could not be sold and that only "what was created on it of plant and building" could be transferred 14 . Though these all appear to be later theorisations, they help us to understand the importance of as-Sawād for the Caliphate, especially under the Abbasid when Iraq became the centre of the Empire.
Decline in tax revenue and agricultural output
Tax revenues from Iraq probably declined after the Arab invasion. Towards the end of the Sasanian Empire, figures relating to tax revenue seem to have been higher than in the Arabic period 15 . It is said, for example, that under Kawād (488-531), the revenue of as-Sawād was 150,000,000 dirhams mithāḳīl, the equivalent of 214,000,000 dirhams in the 9 th century, according to the rate given by Ibn Khurdādbih 16 . According to the estimates of Altheim and Stiehl, in the eighteenth year of the government of Husraw II (607), the revenue from central and southern Iraq was 168,000,000 dirhams in the old coinage, and at the end of his reign 240,000,000 th century), collected 128,000,000 dirhams, through having 500,000 dhimmī who had to pay djizya. Since djizya was assessed at between 12, 24 and 48 dirhams per head, using the medium taxe rate we can estimate that 12,000,000 dirhams were collected from the djizya (although usually the poll taxe and the land tax were paid together, as a single contribution), making the value of the crops in the Sawād 116,000,000 dirhams 18 . A lower figure of 100,000,000 dirhams was occasionally reported for the value of the kharādj under 'Umar Ibn al-Khattāb. Three explanations can be supplied for this discrepancy: these two figures may refer to two different periods of 'Umar's reign, the lower figure may refer only to the Sawād al-Kūfa 19 , or the lower figure may refer only to the kharādj while the higher figure might also include other forms of revenue 20 . Mu'āwiya (661-680) collected 120,000,000 dirhams from the crops of the Sawād alone. I assume that this figure refers just to Sawād al-Kūfa, the area extending from Kaskar to the Zāb River and from Hulwān to Ḳādisiyya 21 , since the districts of Tigris and Hulwān are listed apart 22 . Another 20,000,000 dirhams was collected from . Arab geographers more or less knew to which area they were referring when they used words such as 'Sawād' and 'Iraq' because they were aware of which districts and sub-districts they were referring to. Ibn Khurdādbih, for example, who provided details of the tax revenue for Kawād's kingdom, lists all the districts contributing to the final revenue in his time, as Ḳudāma also does.
After the first half century of Abbasid rule, the trend seems to have been a steady decrease in revenue. In the lists of revenue included in al-Djahshiyārī's Kitāb al-wuzarā' wa al-kuttāb it can be seen that under Hārūn ar-Rashīd the tax collected from the crops of as-Sawād was 80,780,000 dirhams and 14,800,000 dirhams were collected from other sources. This figure refers only to the Sawād al-Kūfa. If, in addition to the value of the crop from the Sawād, we add the revenue from Hulwān, Kaskar . At the time of Ibn Khurdādbih (middle of the 9 th century), the revenue of as-Sawād amounted to 70,650 kurr of wheat, 112,050 kurr of barley or rice, and 11,848,840 dirhams 36 . The first interesting thing to note is the abrupt fall in wheat production. Rice and barley were more robust grains and capable of growing on highly saline soils. If this amount is added into the total amount-in dirhams-of tax revenue, the final result is 113,097,760 dirhams (calculating grain prices in dinars and using an exchange rate for dinar/dirham of 1=20). It should be remembered, however, that these two sums are overestimated as they are based on prices at the beginning of the 10 th century (see Appendix). Scholars have also proposed estimating the tax revenue for the year 893 (280 hegira) at 75,000,000. This estimate is based on a tax-farm leased in that year that included about half the Sawād 37 . If we look at the budget for 306 hegira (918-19) under alMuḳtadir, it can be seen that the amount of revenue for all Iraq is 1,547,734 dinars, which equals only 30,954,680 dirhams. If the customs, revenues from markets, mints, and other kinds of imports and duties are subtracted and the land revenue from Hulwān (kharādj e diyyā' revenues) is added 38 , the result is more or less the final amount of Sawād land-tax income, 1,367,705 dinars. This figure more or less equals 27,354,100 dirhams, an abrupt fall compared with the previous figures of tax revenue 39 . As previously mentioned, the decline in imperial revenue could also have been determined by an inefficient tax collection system. Ḳudāma, for example, thought that the decline in imperial revenue in his time was due to the weakness of the administration; many people simply refused to pay the taxes 40 . Numerous tax reductions and tax exemptions could be granted by the government and the fiscal prefects ('ummāl) could profit from the weakness of central power in order to increase their personal income 41 . As was explained before, Waines, in his paper on the decline of the Abbasid Empire, explains the phenomenon by means of the decline in agricultural output: if the land-tax revenue decreased, it was because the land was producing less or less land was being tilled. His analysis seems correct, especially if two other phenomena are taken into consideration. Firstly, a large part of the tax income was collected, from the end of the 8 th century, as a share of the land production (according to a system called muḳāsama, which will be described later) and this system clearly links agricultural output and state revenue.
The second relevant element is the rise in prices from the end of the 8 th century to the middle of the 10 th century. Wheat was the most important component in the diet of Middle Eastern populations 42 . It is difficult to avoid the impression that real grains prices are increasing between the beginning of the Abbasid period and the first half of the 10 th century, whereas real wages are declining. That points to a decline of grain production in the Sawād. Between the second half of the 8 th century and the beginning of the 10 th century, nominal prices of wheat increased around ten times (from 0.112 dinars for 100 kg to 1.36 dinars)
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. In the same period, the wages of mounted soldiers (who had a very high bargaining power) increased between two and six times (according to the different sources available, see Appendix). Nominal wages increased, but real wages declined: if we want to calculate the real price of wheat in terms of wages, we can see how the price of 100 kg of wheat would have represented at the end of the 8 th century only 1.723% of the monthly wage of a horseman, while at the beginning of the 10 th century it would have been as much as 10.9% of a monthly wage of a cavalier.
The increase in prices could in the long term be the effect of the devaluation of coins. It can be very risky to estimate the effect of the devaluation of coins in determining inflation, since every analysis has to be based on the specimens which are still available. In Ehrenkreutz's analysis of several specimens of mintless dinars from the Umayyad and early Abbasid period, we can see how their standard of fineness and weight do not show any consistent decline, with the exception of several specimens from the period of the civil war between al-Amīn and al-Ma'mūn (810-813) 44 . From the reign of al-Ma'mūn onwards, the inscription on the dinars mention the name of the mint where the coins were struck, but we cannot see any relevant sign of decline in the standard of fineness of the dinars struck in Baghdad and Samarra before the rise of the Buwayhids 45 . Furthermore, the standard of fineness was increased under the reign 46 . An analysis of silver coins shows that their weight tended to vary more, with different types of silver coins having different weights (often depending on the province where they were struck) and it is very likely that silver coins were circulated by weight. Dirhams struck between the 7 th and the 10 th century were almost always of high quality silver 47 . All these elements show that the effect of the devaluation of coins in determining price increases can be neglected.
The relationship between the decline in grain production and the fall in tax revenue is not only confirmed by price data, but reveals that the decline was probably even sharper. As a large part of the tax revenue was collected in kind, the increase in grain prices suggests that the fall in agricultural production during the 9 th century was very considerable. The increase of nominal (but not real) wages, especially military wages, also shows how the 'purchasing power' of the State income dramatically declined (see Appendix).
Land and Taxation policies
As we have seen, after the Arab conquest some land was considered only liable to pay the tithe ('ushr, amounting to 10% or some- times 5% of the harvest). Tithe-payers were often Arab landlords who received large land grants from the political authorities 48 . Therefore, it was necessary to compensate for the financial losses caused by the introduction of the tithe by raising tax rates on kharādj-payers, taxpayers liable to pay the heavier land tax. Tax assessment on kharādj land mainly followed a system called 'ala 'l-misāḥa: from a fixed portion of land (usually one djarīb) a fixed amount of money and/or crops was collected. The tax was also often levied on untilled land. According to many of our sources, the impost assessed varied with the kind of crop. The tax was usually levied in cash and the rate depended on the crop. Normal tax rates under the Sasasians included, for example, one dirham per djarīb for wheat and barley, 5 or 6 for rice, 8 for vines, 7 for clover, one dirham for 6 fruit trees, and one dirham per 4 or 6 date palms (depending on the kind of palm)
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. For the period following the Arab conquest the tax rates frequently reported in the sources were: 12 dirhams for a djarīb of olives, 10 dirhams for vines, 8 or 10 dirhams for date palms, 3 or 8 dirhams for clover, 6 dirhams for sugar cane, 5 dirhams for sesame and cotton, 4 dirhams for wheat and 2 dirhams for barley 50 . We are told that on wheat and barley 'Umar Ibn Khaṭṭāb levied either 4 and 2 dirhams respectively, or one dirham and one ḳafīz. Some sources, such as al-Balādhuri's Kitab futūh al-Buldān and al-Māwardī's Al-aḥkām assulṭāniyya, affirm that tax assessments also depended on different levels of soil fertility and the proximity to markets and water cours- . Under Arab rule the tax rate was subject to small fluctuations, but did not change radically over time (except when tax was assessed according to the system called muḳāsama, as will be seen later on) 52 . It should also be remembered that the weight of the dirham changed at the end of the 7 th century, from about 3.98 g to 2.97 g. This would have reduced the taxes paid in silver, but without returning them, in most cases, to Sasanian levels 53 . Initially, the tax was also assessed according to a smaller djarīb compared with the size in Sasanian times: 1050 m 2 compared with 1592 m 2 , which implicitly increased the tax rate by about 33%. However, use of the larger djarīb was restored, probably under the governor Ziyād Ibn Abī Sufyān (665-673)
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. Poll tax also increased: Sasanian rates were 4, 6, 8 or 12 dirhams per year, Arab rates 12, 24 or 48 dirhams per year according to personal wealth. This tax was often collected at the same time as the land tax, so it represented yet another burden for the peasants 55 . The social and institutional framework of land tenure is very relevant to tax administration. To understand the nature of land tenure in the Sawād between the 7 th and 10 th centuries is a very delicate issue, due both to the scarcity of sources and the conceptual difficulties of legal theory. Several theories have been formulated, such as van Berchem's idea that most of the as-Sawād ultimately belonged to the State, and Lambton's approach, which tends to treat Sawād land as divided into individual properties 56 . This problem cannot be Ibn Ādam wrote that 'Umar forbade the acquisition of kharādj land (arḍ al-kharādj) 61 and Abū 'Ubayd said that the purchase of the land owned by the ahl adh-dhimma (non-Muslim poll-tax payers) was forbidden 62 . Some anecdotes also confirm that Muslim landlords were purchasing land after the conquest. For example, Yaḥyā Ibn Ādam reports that a dihḳān approached 'Abd Allāh Ibn Mas'ūd, a Companion of the Prophet, asking him to buy his land. The Arab accepted, provided that the old landlord would continue to pay kharādj on it 63 . Finally, Muslim jurists tried to show that kharādj was imposed on the land in order to justify the idea that if the landlord was Muslim but the land was kharādj land the heavier tax had to be paid anyway. Ḳudāma Ibn Dja'far later wrote that there was no dispute among the jurists that if somebody of the ahl al-'anwa (the 'conquered' population under Muslim rule) accepted Islam he should nevertheless pay kharādj 64 . Abū Yūsuf ( †798) also wrote that no one had the right to turn kharādj land into 'ushr land 65 . This also seems to be the policy pursued by the authorities. 'Umar II (717-720) affirmed that conversion to Islam exempted individuals from the poll tax but not from the kharādj, whereas the mawālī (who were Muslim converts and clients of the Arabs) asked to pay 'ushr 66 . The Caliph also stressed that the property of converted people would remain fay' if they accepted Islam after the conquest 67 . Therefore kharādj continued to be paid on kharādj land, although other lands were only liable to pay 'ushr. Fiscal agents usually tried to deal with responsible individuals within the village or district in order to help them collect taxes and mediate between the peasantry and the bureaucracy 68 . These people were usually larger landlords, recruited from the general class of tunnā', large or medium-sized landlords 69 . There is no doubt that these groups took advantage of their position by trying to increase the burden on the peasantry, or by lending money to the farmers at a high interest rate. The Syriac Chronicle of Zuqnīn, written at the end of the 8 th century at the monastery of Zuqnīn, near Amida (nowadays Diyarbekir on the Tigris in Turkey)
70 , provides a gloomy picture of the situation: «When they were assessed for seventy thousand, they themselves demanded a further three (thousand), not sparing or saying: 'such and such a village is broke and cannot bear (such a burden)'» 71 . These men were responsible for tax collection in their villages and in this way part of the tax burden could be shifted onto their tenants, even if, according to legal theory, tax payment proved land ownership. Legal theory usually put the burden of kharādj on the shoulders of the landlords 72 , while payment of 'ushr was often shared with the tenant, but there is evidence that in some cases the tenants paid kharādj 73 74 . This anecdote shows that sometimes the Persian landlords were reduced to being the tenants or stewards of new masters and that payment of kharādj did not always burden the landlord.
The first people to benefit from tax collection were, of course, the tax collectors who were supposed to rely on the villages' resources while they were collecting taxes around the country and they often collected their wages directly from the imposts. There is no reason to doubt that the demands of the jurists (for example Abū Yūsuf in the late 8 th century), to appoint rightful and honest people to the position of tax collector and to enquire constantly into their behaviour, had some real foundation 75 . At lower levels, it seems that there was little control over tax-collectors. We read in the Chronicle of Zuqnīn: «because they trusted that they did not have to answer to anyone, (they) mercilessly and pitilessly determined (the tax) and imposed it on the people» 76 . In addition to the kharādj land, post-conquest Iraq was also marked by the presence of crown land (sawāfī al-ustān). It consisted of all the land owned by the Persian royal family, their supporters, the lands of the fire temples, and also the royal mints, mills and cisterns, etc. The peasants residing on these lands were bound to pay a tax /rent proportional to the yield 77 . Since the reign of Mu'āwiya, the caliphs had tried to extend the estates under their direct control by reclaiming Sasanian crown lands and swamp lands, especially in the area of al-Batā'ih (the famous Big Swamp)
78 . The Chronicle of Zuqnīn also shows that the agents of the crown lands tried to arbitrarily extend crown land by confiscating properties that were not registered in the census, the cadastral assessment for the land tax 79 . Sawāfī lands were also granted to Muslim conquerors, following a general process that led to the authorities granting large estates to their favourites. Usually the only land tax they were compelled to pay was the tithe, as is noted above. This process started to expand under the governor 'Abd Allāh Ibn Amīr Ibn Ḳurayẓ (650-56), who granted land to many of his relatives and mawālī 80 . Land grants were also a very common way of integrating military wages 81 . The destiny of the large landlords who owed their position to land grants was connected with their political fortunes and misfortunes: dynastical wars and expropriations could threaten their position. The diffusion of large land grants (ḳatī'a) led to much disappointment among the smaller aristocracy of the dahāqīn and Arab landlords. The contrast between the crown and its favourites who were granted big estates on the one hand, and the local aristocracy and Arab tribesmen on the other, led to the revolt against al-Hadjdjādj in 701. This uprising led to the battle of Dayr al-Djamādjim, culminating in victory for al-Hadjdjādj. This governor also contributed, as has been mentioned before, to the ruin of many dahāqīn by refusing to repair their dykes
82
. Here there is further evidence of the paradox of the 'Umayyad government of Iraq. The land grants usually helped, as I will show in the next chapter, in the reclamation of ruined land, but they created a large aristocracy, tied to the destiny of the dynasty, who largely profited from the ruin of smaller landlords. 
Water management and land reclamation
In addition to the effects of inequality on the distribution of the tax burden and of the birth of a new, politically supported landholding elite, an analysis of the evolution of water management is also crucial to understanding the decline of Iraqi agriculture. Political instability and the continuous wars that upset the Middle East in the 7 th century seriously undermined the highly developed water management system of the Late Sasanian period, especially after Heraclius' invasion of Iraq (627). An example of this is the Great Swamp in Southern Iraq which was created in 628 when the Tigris expanded out of its bed, and attempts made to restore it by the Umayyad governor Khālid al-Ḳasrī were unsuccessful 83 . Archaeological surveys show the abandonment of a large area of the Euphrates' lower central floodplain 84 . There appears to be some discontinuity in the occupation of the central floodplain of the Euphrates between the Sasanian irrigation and settlement patterns and Islamic ones (from the second half of 7 th century) 85 . Ḳudāma speaks diffusely of floods and the breaking of dykes during the Late Sasanian period and the Arab conquest of Iraq 86 . Islamic authors, such as al-Māwardī, make allusions to a decline in the tilled surface area after the conquest 87 . This should be linked to the fact that Sasanian irrigation was highly centralised, requiring a highly stable central government to work and to prevent the problems connected with high levels of irrigation (such as salinisation) 88 . In the late Sasanian period, direct investment by the State had been crucial for agricultural growth: written 83 . The most interesting case was that of the Ḳāṭūl al-Kisrawī, a huge canal (about 100 km long) drawn from the Tigris that solved the chronic problems of water shortage in some parts of the Diyālā region. Islamic sources, such as Yāḳūt ar-Rūmī (1179-1229) and alḲazwīnī (1203?-1283), attribute the building of the canal to Husraw. At the same time, the king established the three administrative districts of the Upper, Middle and Lower Nahrawān, where the Ḳāṭūl alKisrawī played a central role in the canal system. As this illustrates, the growth of irrigated agriculture and the development of a central administration were clearly linked to each other: the fall of this administration would seriously have damaged the system 90 . As I mentioned in the previous chapter, one of the most important strategies adopted by the Caliphate to bring untilled land under cultivation was to grant extensive land ownership to wealthy and powerful members of the elite. These land grants usually enabled the landlords to recover large areas which had fallen out of use because they had become swamps or lacked irrigation. There were disputes among the jurists concerning the necessity of granting the land as a condition for reclaiming it, but to a large extent this was a theoretical discussion: land grants and reclamation went together. In most cases only wealthy people were able to undertake this work and this led to an extension of the large estates 91 . Owners of privately reclaimed land usually only paid the tithe (but there were debates among the jurists concerning this point) or even only half of it due to the extensive artificial works of irrigation or drainage that . Many of the land grants given by caliphs and governors consisted of dead land from the area of Basra, which was considered in the sources to be a tithe-paying area. Basra was an important area for sugar cane plantations 93 . The largest estates were often used for market-oriented monocultures, often, from the end of the 7 th century, due to the introduction of Zandj, African slaves 94 . These ḳatī'a, the Arabic word for these land grants, could yield very high revenues. 'Abd Allāh Ibn Darrādj, for example, was able to reclaim swamp land which yielded five or maybe 15,000,000 dirhams (silver coins) 95 . These grants could be enormous, as large as 8000 djarīb (1 djarīb = 1592 m 2 ) 96 . Arabic sources offer some concrete evidence of how members of the elite were awarded these grants. An interesting example is provided by Al-Balādhurī, the famous historian of the Arab conquest, who describes the reclamation project of Maslama, the son of the Umayyad Caliph 'Abd al-Malik, in southern Iraq during the reign of al-Walīd (705-715) 97 . Maslama proposed the investment of money in a reclamation project, the cost of which had been estimated to be about 3,000,000 dirhams. Maslama asked that the land that remained under water was given to him as ḳatī'a. The reclamation project was successful, farmers were brought in to work this land, 92 and many other people entrusted their farms (diyyā') to Maslama for 'protection'.
The reclamation process came to an end around the middle of the 8 th century 98 . Problems with salinisation arose and it was difficult to find drinkable water in the area of Basra. Al-Muḳaddasī writes at the end of the 10 th century that water in Basra was scarce and even had to be imported by ship 99 . Since the revival of dead land was a requisite to acquiring property rights on it, with an emphasis on irrigational works, it is also possible that this law contributed to the over-irrigation of some areas, causing increasing salinisation. The nature of the soil in Iraq is very fragile, requiring both irrigation and drainage to keep land productivity high 100 . Water management was extremely important, since the delicate ecological balance that allowed high soil productivity could be seriously threatened by irresponsible land administration. Summer heat could dry out the land, but the floods of the Tigris and the Euphrates could be also a serious menace to the environment, turning the tillable surface into swamp 101 . Soil salinisation could reduce land productivity, and overirrigation or flooding could increase the salinity level. This delicate balance of drainage and irrigation work was difficult to achieve for a class of landlords whose property rights on land were established by land grants (ultimately linked to political positions) and by their capability to revive dead land, which was mainly linked to the presence of irrigation works. The arbitrary nature of these grants would have prevented any serious planning of the irrigation works, since the land grants were based on political rather then economic choices. A change in the central government entailed a change in the . Climate, of course, also had a negative influence on the process of soil erosion and aridification in the Near East, but the decline in the area of the tilled surface in particular finds its roots in a more inefficient way of dealing with an environment that, in the past, had been successfully tamed by other societies 103 .
Poor water management was one of the causes of the process of land abandonment that can be observed in Iraq in this period. Between the 7 th and 10 th centuries, there was a growing phenomenon of abandonment of the land by peasants; indeed, under al-Hadjdjādj force was used in order to bring them back to the land 104 . Many villages and fields were abandoned, leading to a decline in the size of the cultivated area. The abandonment of land was related to fiscal pressures, as shown by the Chronicle of Zuqnīn, which describes the dramatic conditions of peasants trying to escape the greed of tax collectors 105 . But this abandonment of the land was also deeply interrelated with problems of water management. Abū Yusūf, one of the acutest observers of the situation in Iraq at the end of the 8 th century, wrote that in the time of 'Umar Ibn Khaṭṭāb the greater part of the land was cultivated (which suggests that in his time the situation was rather different) and he added: "there are lands which were not cultivated for a period of 100 years, more or less, and could not be developed and irrigated without expense beyond the means of the peasants" 106 . Abū Yusūf put a lot of emphasis on the revival of the dead lands and the importance of irrigation for this purpose. He also mentioned cases of uncultivated areas where ancient watercourses and canals had been found, which could be cleared to supply the untilled land 107 . He argued that "if the main canals and watercourses, from the Tigris and Euphrates, need clearing and cleaning the expenses should be borne by the Treasury and by those directly benefiting from such watercourses". He also stated that "the expense of the upkeep of the walls on the river banks, to prevent flooding, of the dams and the water locks on the Tigris and Euphrates and similar great rivers, must be borne by the Treasury alone, because it is in the public interest that they should be kept in order as any mal function will cause damage to agriculture and decrease the income from taxation" 108 . Ḳudāma affirmed that the most important Muslim jurists, including Abū Ḥanīfa (ca. 699-767) and Malik (708/716?-796), also asserted that the supervision of irrigation and the damming of the overflow of the great rivers had to be sustained by the government at the expense of the Treasury 109 . It is possible that the relatively high tax revenue reported under the reign of Hārūn ar-Rashīd should be seen in connection with the great attention paid to a good central administration and proper water management system under the first Abbasids. Abū 'Ubayd Allāh, the first author of a book on kharādj, a general treatise about taxation, already appointed under al-Manṣūr to the retinue of his heir al-Mahdī, was made vizier under the government of the latter (probably appointed in 775, died 786-7) 110 . Abū
Yūsuf, whose Kitāb al-kharādj pays much attention to the problems of water management, was appointed kāḍī of Baghdad at the demand of Hārūn ar-Rashīd (however it is not known whether this appointment was made by al-Mahdī, al-Hādī or Hārūn ar-Rashīd) and he was often consulted by the Caliph of The Arabian Nights 111 . It seems that several irrigation works were accomplished under the first member of the 'Blessed Dynasty', initially particularly in the areas of Basra and Wāsit, with attention then shifting to the areas of Baghdad, Samarra and the central reaches of the Tigris river 112 . A key case in understanding the history of water management in Ancient and Medieval Mesopotamia, the Diyālā plain, has been analysed by the archaeologist Robert McC. Adams. This area was crossed by the Diyālā River and the Ḳāṭūl al-Kisrawī canal. A network of smaller canals allowed the Diyālā region to have very high land productivity and a very large tilled surface area. The tilled surface area shrank from 8000 square kilometres at the end of the Sasanian era to just 6000 square kilometres by the middle of the 9 th century 113 . Two cities, five smaller urban centres, three large towns and ninety villages or boroughs were abandoned soon after the end of the Samarran period 114 . Adams hypothesises that under the Sasanian Empire water management was more efficient and highly centralised 115 . The evidence supports his views, as I have shown before: State investment and centralised administration were crucial in the last phase of Sasanian agricultural development. Other archaeological surveys conducted in the Central Euphrates floodplain show, according to Adams, a decline in land use since the 7 th century, which almost became abandonment in the 9 th and 10 th centuries 116 . Of course there are various methodological risks in using, as Adams does, the absence of diagnostic sherds to prove the absence of occupation at a site, and one of these problems can be the need to use pottery to establish a relative chronology of settlement 117 . However, we should not forget that this process of abandonment seems to take place over several centuries, therefore making the possibility of an error in chronology or in settlement occupation smaller. Furthermore, there is less and less evidence of irrigational works taking place in the written sources from the 9 th century onwards 118 .
4. Reform in tax assessment, the diffusion of tax-farming and grants of tax revenue (end of the 8 th century to the 10 th century)
As we have seen, the land was taxed in Iraq according to the system called 'alā 'l-misāḥa. According to al-Balādhurī, at the end of the reign of al-Manṣūr (754-775) the people of the Sawād asked for a change in tax assessment. Under al-Mahdī (ruled 775-785), a new taxation system, based on a share of the crops, was 118. Lapidus, "Arab Settlement", p. 189. Christensen has argued that the decisive factor in the decline was the spread of epidemics in the Middle East and their demographic consequences. But demography does not directly explain the decline in water management. Whether population decline plays a role in water management or not depends on the social and political organisation of the water management system. The key issue is to explain how water management was organised. I remind the reader that plague epidemics had already occurred on the Mesopotamian plain in the 6 th century, a period of expansion for irrigated agriculture; Christensen, Decline, 88-99.
enforced. As we know, this system was called muḳāsama: «Yahyā Ibn 'Adam said: concerning the muḳāsama in the Sawād; the people (nās) asked for this from the ruler in the last period of the Caliph alManṣūr's reign» 119 . Under this form of tax assessment, instead of a fixed amount of money or crops, the taxpayers had to pay a share of the crop: one half of the crop for land irrigated by flooding, a third for land irrigated by waterwheel and one quarter for land irrigated by animal-turned wheels, according to al-Māwardī
120
. According to Ḳudāma Ibn Dja'far, Abū 'Ubayd Allāh, al-Mahdī's vizier 121 , suggested that people who irrigated their land with buckets should pay with one third of their crops, while those who irrigated their land with waterwheels should pay with one quarter, and in general advised that the government should take into account all the expenses afforded by the taxpayer when calculating the final assessment 122 . Abū Yūsuf suggested that the people of the Sawād (ahl as-Sawād) should pay 40% of their output in the case of naturally irrigated lands and 30% for artificially irrigated lands producing wheat and barley
123
. Other sources give other rates, with a minimum rate of 10%
124
. Al-Māwardī writes that tax rates amounted to one half of the crop for land irrigated by flooding, a third for land irrigated by waterwheel and one quarter for land irrigated by animal-turned wheels 125 . Al-Māwardī's rates seem to have been closer to reality, especially as Abū Yūsuf's rates are suggested as optimal ones and were not considered by the jurist to have been the rates actually assessed. Aṭ-Ṭabarī writes that the al-Ma'mūn reduced the taxation rate to 40%. It is doubtful that this change should be considered to have been a permanent reform, but it is evident that it reveals that 50% was already a common rate at the beginning of the 9 th century
126
. According to Ibn aṭ-Ṭiḳṭaḳā (wrote in 1302), the new system was introduced thanks to Abū 'Ubayd Allāh 127 . It is interesting to note this bottom-top-bottom movement. The initiative for the tax reform came from the 'people' (nās in the Arabic text of Balādhurī), but was further promoted by a minister. Why does there seem to be this special agreement between the two levels? Who are the 'people' who asked for the reform and why?
It should first be noted that we are told of an abrupt fall in prices around the year 772 in upper Mesopotamia: the price of wheat was one dirham for five muḍḍ, which is equal to 0.027 dinars for 100 kg of wheat. From the Chronicle of Zuqnīn, we can estimate an average price of around 0.112 dinars for 100 kg of wheat just a few years before in 766-767 128 , and 0.088 dinars for 100 kg in 768-769 . Of course these are very rough estimates, but we can definitely assume that the situation was quite difficult for the taxpayers. Nevertheless, it would perhaps have been possible to solve the emergency using temporary measures. Therefore there should also be other reasons behind the reform that took place in the Sawād.
We should not forget that the muḳāsama was specifically used to collect tax on grain, the staple food of the Mesopotamian populations since the Sumerian Era. Al-Māwardī, for example, explained that on palms, vines and trees the tax had to be collected under the 'alā 'l-misāḥa system 132 . Shimizu has shown how one of the reasons for the adoption of the muḳāsama system in as-Sawād was an attempt by the State to control the grain market in the area of southern Iraq, where the most important cities of the Empire needed to be supplied. With 'alā 'l-misāḥa, the merchants had a lot of opportunity to speculate. Under 'alā 'l-misāḥa the taxpayers had to sell the grain at a bargain price in order to pay their taxes: the merchants could therefore lead the dance 133 . With the new system, it was probably easier for the government to ensure that the growing urban population was fed, in an area that became, with the rise of the Abbasids, the political centre of the Empire. However, we should not forget that under the 'alā 'l-misāḥa system a portion of the taxes could nevertheless be collected in kind.
Muḳāsama did not necessarily mean tax collection in kind: the prevalent implication of the use of the word muḳāsama was the collection of the tax burden as a share of the crop (muḳāsama comes from the Arabic root ḳsm, to divide, to share). Basically, what muḳāsama offered was the possibility of risk sharing: in the case of a bad harvest the taxpayers would be not oppressed, in the case of a good harvest the State could increase its revenues. With muḳāsama it would have been possible to share the crops or the money gained by selling them at market, apparently preventing contention between the authorities and the taxpayers 134 . We should also remember that Balādhurī wrote that the people of the Sawād asked for the reform: I believe that the diffusion of the new tax assessment was also related to the necessity of establishing good relationships between the Muslim landlords/taxpayers, who were purchasing or had purchased land in Iraq, as I have shown in the third chapter of this paper, and the new dynasty. This attitude was in marked contrast with the more severe fiscal policies of the Umayyads, who had to rely more heavily on cadastres to firmly establish fiscal duties on the basis of the 'alā 'l-misāḥa tax assessment (based on the size of the tilled surface area) 135 . In particular, I refer to the land survey of the Sawād conducted in 105 AH (723-4 AD) by the governor 'Umar Ibn Hubayra at the request of Yazīd II. This land survey is reported to have caused hardship and discontent among taxpayers 136 . The payment of a share of the crops instead of a fixed amount would have meant that the landlords were better able to afford the payment of taxes. This system, however, perfectly fits into a situation in which investment in land administration was declining, and the landlords were living off their land as parasitic rentiers. If a share of the crops has to be paid instead of a fixed amount of money or cash, the State and taxpayer can share the risk, but this system also stimulates less investment in agriculture. Under the 'alā l-misāḥa system, the taxpayers had to pay four dirhams for each djarīb of land planted with wheat, but they could keep the remaining crops for themselves: to produce one more pound of wheat meant to have one more pound for themselves. Under the muḳāsama assessment, each pound of wheat had to be shared with the State.
Another downside to muḳāsama was that it would have been more difficult to calculate the State budget. A similar case can be found in the history of the Sasanian Empire. At first, the Persians adopted a system similar to muḳāsama: a portion of the harvest was taken as tax. The harvest varied from year to year, making it difficult for the government to estimate its revenue. In the case of a shortage, the government had recourse to extra imposts, causing riots and discontent. The reform of the started tax assessment, already seen by Kawād (488-531), was finally fulfilled by Husraw I
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. A fixed amount, payable either in cash or in kind, was collected. This system probably made it easier to estimate the amount of revenue due to the State and would have provided a steadier source of income 138 .
As we know, this system was the predecessor of the Islamic 'alā 'l-misāha 139 . However, the possible weakening effects did not go unnoticed by Muslim scholars. It is noted, for example, that aṭ-Ṭabarī.(839-923) favourably portrayed the tax reform enforced by Husraw, since cadastral assessments, a land tax based on fixed rates and a centralisation of tax revenue would have strengthened the State 140 . Since the taxation was not based on fixed cadastral assessments, but required a calculation of the State's share, the role of intermediaries became more important in order to deal with the difficulties of centralisation. The difficulty of estimating tax revenue was one of the reasons the Abbasid Empire had to have recourse to more tax-farming and to different forms of tax revenue, which finally culminated in the creation of the iḳṭā' system under the Buwayhid. Tax-farming and iḳṭā' either assured a more stable income for the State, or saved the government from paying a salary to officers and soldiers and hiring agents to poll taxes around the Empire. The role of the tax-farmers (ḍāmin) was extremely important: in the year 280 AH, for example, the totality of the Sawād income depended on a contract with Aḥmad Ibn Muḥammad aṭ-Ṭā'ī 141 . Tax-farming was possible at different levels, within the central or local government, or within smaller districts. Before the contract was signed, the sum to be handed over to the State, the general amount of the revenue and all the extra charges, was fixed on the basis of the previous incomes from that area. The Treasury could also order their officers, at the demand of the tax-farmer, to allocate some funds for important works in the farmed area (such as irrigation). However, the tax-farmers were expected to take upon themselves tasks such as ground amelioration and hydraulic works, and their activity was controlled by inspectors 142 . As the contract ran for a limited period, the interest of the tax-farmer lay in the op-portunity to minimise costs (including ground amelioration costs) in order to maximise profits. Therefore he had more interest in 'squeezing' money from the tax-payers than in investing in water management. The tax-farmer was forced to hand over a fixed sum to the State even if the general revenue was smaller than the sum fixed in the contract 143 . In the case of a decline in revenue, the taxfarmer, since he could not modify the sum to be handed over to the State, would try to increase the burden on the taxpayers. To offer the necessary financial guarantees to the State, the tax-farmers had to be chosen from the upper classes of 'Abbasid Society. According to al-Muḳtadir's vizier Ibn al-Furāt, three social groups could act as tax-farmers; merchants (tādjir), trustworthy officers ('āmil wafī) and wealthy landlords (tān ghanī) 144 . The role of merchants, and in particular of grain merchants, is very relevant because it clearly links tax-farming and the grain trade: tax-farmers, such as Aḥmad Ibn Muḥammad aṭ-Ṭā'ī, often abused their position in order to speculate on grain prices 145 . Other possible areas exempted from tax collection rights were īghār and muḳāta'a, districts enjoying fiscal immunity which paid only a fixed sum to the State, and taswīgh, an area which was enjoying full tax exemption for one year 146 . According to Cahen, from these concessions under the Buwayhids the military iḳtā' developed, based on the institution of iḳtā' al-istighlāl, iḳtā' of usufruct 147 . The tu'ma, a life-long grant of revenues to a province or a district, in use from the early Islamic period until the beginning of the 10 th century, must also be mentioned 148 . The iḳtā' al-istighlāl was a concession of the fiscal rights of the State over land in place of a salary. This kind of grant became an increasingly common way to pay soldiers after 946, under Mu'izz ad-Dawla
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. Some iḳtā' also included taxfarming assignments and land grants. The grantees often acquired rights to the administration of these lands, initially connected to their right to collect taxes, and often developing into a more general administrative power 150 . To give an idea of how important this phenomenon was, it must be noted that in 958, at the very end of the period under consideration, Mu'izz ad-Dawla granted the revenue of the provinces of Wāsit, Basra and Ahwāz
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. The grantees often extended their land estates in the areas which were given to them as iḳtā' by accepting the submission of farmers who, unable to afford the payment of imposts, gave their fields to the lords in exchange for protection 152 . This phenomenon resulted in the diffusion of large latifundia.
A conclusion
The competition of the different ruling groups to gain access to land surplus seems therefore to have been the ultimate reason for the decline of Iraqi agriculture. These groups fought to receive land grants and to acquire fiscal privileges. Even when they made relevant investments in agriculture, as was the case with the diffusion of market oriented monocultures in the Basra region, they were made to a large extent through the massive importation of slave labour, a 110-112. social time bomb, and at the expense of smaller landlords and cultivators. The diffusion of the iḳtā' system was the final consequence of a process in which different factions or groups of the ruling classes competed to acquire control over land and its surplus: this was. for them, a reward for their political affiliation, for their military service, another source of revenue to integrate into their political, bureaucratic or commercial activities, or a limited resource that they could speculate on. The possibility of acquiring and keeping possession of land surplus ultimately depended upon their political position-their need to make land prosper and fructify was secondary. In all probability, a stronger influence from those social groups whose life and prosperity entirely depended on the land and on its returns would have halted the process of decline in Iraqi agriculture.
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Appendix
Prices and wages It is extremely difficult to establish trends for wages and prices in early medieval Iraq, firstly because of the lack of sources. For example, the largest set of prices we have, wheat prices, only begins at the end of the 8 th century. Furthermore, the sources we do have (essentially literary sources, chronicles, juridical treatises etc.) usually inform us about exceptionally low or high prices, making it more difficult to compare the different data available. However, it is not impossible to establish trends. First of all, some price data are not considered in the sources as exceptionally high or low, but as general or average prices. Furthermore, it is interesting to compare the peaks and valleys of a sequence at different periods in time. If, for example, exceptional prices tend to be higher at any one time, this fact could be eventually considered as an element in evaluating price trends over time: therefore we should only compare homogeneous entities (e.g. the 'normal' prices among them). Another problem is related to the fact that we have recourse to some data available for Upper Mesopotamia. Even though this region is close to Iraq (and in part belongs to what is now the Republic of Iraq) and was a grain supplier for the people of Sawād 153 , we cannot assume that the level of prices was always the same.
The Chronicle of Zuqnīn tells us that in 766-767 25/30 djarīb of wheat were sold for one dinar. Since one djarīb in the Chronicle of Zuqnīn was ten ḳafīz, we can estimate an average price of around 0.112 dinars for 100 kg of wheat
154
. The chronicler recorded that the market price of wheat for the years 768-769 was one dinar for 30-40 djarīb
155
, therefore it can be calculated that 100 kg of wheat were sold for 0.088 dinars. The chronicler also noted that in the same year 30 ḳafīz of wheat were sold for one zūz (a silver coin, one dirham is what is meant), which would indicate a price of one dirham (around 1/12 of dinar) for 97.35 kg of wheat, and this more or less confirms our previous calculation 156 . Since it is not indicated that these prices are exceptional (perhaps just 'moderate'), they represent a good indicator of wheat prices in the area. Reading al-Azdī, we can see that in Mosul in 791 1,200 raṭl of wheat were sold for 30 dirhams and the same quantity of barley for 20 dirhams, which equates to around 0.51 dinars per 100 kg of wheat and 0.34 dinars for the same amount of barley 157 . In 815 100 kg of wheat flour in Mosul would have cost 0.51 dinars 158 . It seems that the cost of wheat was by far the most . It is difficult to estimate to what extent the wheat price determined the flour price. We know that at the end of the year 941, because of a sudden growth in grain prices, one kurr (2,925 kg) of wheat was sold for 210 dinars, and one makkūk (probably 5.625 kg) of flour for 6 dirhams, which equates to one kurr of flour being sold for around 312 dinars (estimating 1 dinar = 10 dirhams) 160 . In a period of scarcity the role of wheat in establishing the flour price would have been overestimated, but we can nevertheless reasonably assume that the grain represents around two-thirds of the flour price, giving an estimated price of around 0.34 dinars for 100 kg of wheat in Mosul in 815.
At the beginning of the 10 th century, Ḳudāma Ibn Dja'far wrote that the price of 2 kurr of mixed wheat and barley was 60 dinars 161 . Since the price of wheat was almost double that of barley, and one kurr was 2,925 kg, the price of wheat at the beginning of the 10 th century was approximately 1.367 dinars and the price of barley around 0.68 dinars. This figure also does not refer to an exceptional price. Therefore, at the beginning of the 10 th century the nominal wheat price was nearly ten times higher than in middle of the 8 th century and the price of barley at least double by the end of the 8 th century. Other sources give us exceptionally high or low prices related to particular events such as wars, famines and, in the case of low prices, lack of currency. The Chronicle of Zuqnīn tells us that the price of wheat rose, because of the famine, to one dinar for 7 or 8 ḳafīz in 743-4 (equal to one dinar for 22.715 or 25.96 kg); one dinar for one djarīb (34.25 kg) in 750-1 and 3.5 zūz for ḳafīz in 766-7 (0.29 dinars per 3.245 kg) 162 . We are told of an abrupt fall in prices around the year 772: the price of wheat was one dirham for five muḍḍ, which equals 0.027 dinars for 100 kg of wheat. Regarding exceptionally high prices, we must remember that aṭ-Ṭabarī writes that the price of wheat in the year 822 was around 40 dirhams for one ḳafīz. In Iraq, in the 10 th century the ḳafīz equalled 48.75 kg of wheat (or half of this, since the same word was used for double the amount) 163 . Since one dinar was equivalent to about 20 dirhams, the price of 100 kg of wheat was about 4 dinars. We also know about exceptionally high prices due to speculation. Exceptionally high prices were recorded for the year 874: 150 dinars for one kurr of wheat (around 5 dinars for 100 kg) and 120 for barley (around 4 dinars for 100 kg). Under al-Mu'taḍid (892-902), the vizier Ibn al-Furāt sold 2 kurr of wheat and barley at 90 dinars, which was approximately 2 dinars for 100 kg of wheat and around half of this for the same quantity of barley. In 919, due to speculations connected to tax-farming, the vizier Ḥāmid Ibn al-'Abbās was able to acquire a large quantity of grain and the wheat and barley were sold at 55 dinars for one kurr mu'addal 164 . As the prices were too high, the government was forced into fixing the wheat price at 50 dinars for one kurr mu'addal, which is equal to 609.375 kg
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, meaning that the price had risen to around 9 dinars per 100 kg of wheat. Higher prices were also recorded in later periods: 120 dinars for a kurr of wheat in 935 (4 dinars per 100 kg), 130 dinars for a kurr of wheat in the summer of 941 (4.4 dinars per 100 kg), 210 dinars for a kurr of wheat in December of the same year (7.17 dinars for 100 kg) and 120 dinars for a kurr of barley, 316 or 317 for a kurr of wheat in 942 (about 10.8 dinars per 100 kg) and 120 for a kurr of barley and 25 dirhams (1.78 dinars) for one makkūk (probably 5.625 kg) in 946
166 .
The prices of grain have to be compared, of course, with wages. Notwithstanding the scarcity of primary sources, a consistent increase in nominal wages can be noticed from the 8 th to the 10 th century. However, real wages did not increase and even declined. In 762-766 an unskilled worker employed on the construction of Baghdad earned between 1 ¼ and 1 7/8 dirhams per month, equal to between 0.1 and 0.156 dinars. The price of wheat at this time was 0.112 dinars per 100 kg, so the monthly wage of an ordinary worker could be converted into 89-139 kg of wheat per month. However, it is also possible that the authorities distributed grain for free 167 . In the second half of the 9 th century a glass craftsman could earn 1.6 or 1.8 dinars per month 168 . In the first half of the 10 th century, a young accountant was hired for 2 dinars per month (but as the source explains that he was desperate, it can be supposed that his salary was quite low for his position). Two dinars per month, in the first half of the 10 th century, more or less corresponds to 146 kg of wheat
169
. If it is considered, as the evidence suggests, that the unskilled worker also received a contribution in kind, the second wage (that of a clerk) seems to be comparable or even lower than the first one.
The largest set of wage data available is for military wages. An analysis of military wages is interesting because the soldiers had considerable bargaining power. Military expenditure represented the bulk of the budget of the Caliphs. It can be estimated that under the governor Ziyād Ibn Abī Sufyān (665-673) 86% of the revenue from the provinces of Basra and Kūfa (which more or less covers the whole of Iraq) was devoted to military expenditure 170 . When al-Mu'tadid came to power in 892, 80% of expenditure was devoted to the army 171 . The army was usually paid in mint coins, but they also received land grants (ḳaṭī'a). At the time of the Arab tempts to reduce wages, but eventually they increased again. In 929 a cavalier could be paid as much as 42 dinars per month, but this seems to be an exceptionally high wage.
177
. Therefore, if we want to calculate real wages in terms of wheat quantity, it must be realized that in the second half of the 8 th century the real wage of a horseman with a nominal wage of 6.5 dinars would have been 5803.5 kg of wheat (using the wages reported for As-Saffāh, d. 754). At the beginning of the 10 th century, the real wage of mounted troops (nominal wage of 12.5 dinars) would have been around 914 kg of wheat. It is even more interesting to calculate the real prices of wheat in terms of wages: 100 kg of wheat would have been more or less the 1.723% of a monthly wage of a horseman, and at the beginning of the 10 th century it would have been 10.9% of the monthly wage of a cavalier.
Recorded land tax revenue from Iraq (in dirham, Middle of the 7 th c. to ca. 918-919)
Period or year Tax revenue
Caliph 'Umar ibn al-Khattāb (634-644) 116,000,000 dirhams c.
Caliph Mu'āwiya (661-680) 150,000,000 dirhams c.
Caliph 'Umar ibn 'abd al-Azīz (717-720) 112,000,000 dirhams c. 
